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PROBLEM TO BE SOLVED: To surely, efficiently, and precisely transfer ' f f f WW^fw 

only an electronic part to be transferred with no effect on other parts. Jt~t^ 
SOLUTION: Electronic parts arrayed on a first substrate are selectively 

transferred onto a second substrate where an adhesive resin layer is | jL ^ 

formed. While a process residue of a previous process remains on an ■ wi_m— ^i— ■ "-^>^. 4 , 

electronic part surface, a laser beam is projected to a rear surface side of -^-4- 2 

a second substrate to selectively heat an adhesive resin layer on the 
second substrate, and the adhesive resin layer is cured o that an element «'» 
to be transferred is bonded to the second substrate. When the laser beam 
is projected from the rear surface side of the substrate to heat the 
adhesive resin layer at that part, the adhesive resin layer at that heated 
part selectively provides adhesive power. By curing it, only the element to 
be transferred is selectively transferred onto the second substrate. Here, 
a process residue on the electronic part surface functions as a reactive 
material for the laser to efficiently convert the laser beam into heat. 
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damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the imprint method of the electronic parts which imprint the electronic parts arranged on the 1st substrate 
on the 2nd substrate in which the adhesion resin layer was formed The imprint method of the electronic parts 
characterized by fixing to the 2nd substrate the electronic parts which serve as a candidate for an imprint by irradiating 
an electromagnetic wave from the rear- face side of the 2nd substrate in the state where the processing residue of a last 
process remains on the above-mentioned electronic-parts front face, and heating the adhesion resin layer on the 2nd 
substrate. 

[Claim 2] The imprint method of the electronic parts according to claim 1 characterized by imprinting alternatively the 
electronic parts which heated the adhesives layer on the 2nd substrate alternatively, and were arranged on the 1st 
substrate on the 2nd substrate. 

[Claim 3] The imprint method of the electronic parts according to claim 1 characterized by the above-mentioned 
electromagnetic wave being a laser beam. 

[Claim 4] The above-mentioned processing residue is the imprint method of the electronic parts according to claim 1 
characterized by being the processing residue generated in case the dicing of the electronic parts is carried out. 
[Claim 5] The above-mentioned processing residue is the imprint method of the electronic parts according to claim 1 
characterized by being the processing residue which generates electronic parts in case it exfoliates by ablation. 
[Claim 6] The above-mentioned electronic parts are the imprint methods of the electronic parts according to claim 1 
characterized by being formed by embedding a functional element into an insulating material. 

[Claim 7] The above-mentioned adhesion resin layer is the imprint method of the electronic parts according to claim 1 
characterized by the bird clapper from a thermoplastic adhesion resin. 

[Claim 8] The above-mentioned adhesion resin layer is the imprint method of the electronic parts according to claim 1 
characterized by the bird clapper from a thermosetting adhesion resin. 

[Claim 9] In the array method of the element which carries out a rearrangement on the second substrate so that it may 
be in the state where the element arranged on the first substrate was estranged rather than the state where the 
aforementioned element was arranged on the first substrate of the above It has the process which hardens the 
aforementioned element by the resin, the process which carries out the dicing of the aforementioned resin, dissociates 
for every element, and forms a resin formation chip, and the imprint process which imprints the aforementioned resin 
formation chip, the above-mentioned imprint process The array method of the element characterized by fixing to the 
aforementioned substrate the resin formation chip which irradiates a laser beam from the rear-face side of a substrate 
where the resin formation chip concerned is imprinted in the state where the processing residue of a last process 
remains on the above-mentioned resin formation chip front face, heats the adhesion resin layer on the substrate 
concerned alternatively, and serves as a candidate for an imprint. 

[Claim 10] The processing residue which remains on the front face of the above-mentioned resin formation chip is the 
array method of the element according to claim 9 characterized by being a processing residue in the case of the above- 
mentioned dicing. 

[Claim 11] The first imprint process which the aforementioned element is imprinted [ process ] and makes this element 
hold to the member for maintenance temporarily so that it may be in the state where it estranged from the state where 
the aforementioned element was arranged on the first substrate of the above, The process which hardens the 
aforementioned element held temporarily [ aforementioned ] at the member for maintenance by the resin, and the 
process which carries out the dicing of the aforementioned resin, dissociates for every element, and forms a resin 
formation chip, Have the second imprint process imprinted on the second substrate of the above so that the 
aforementioned element may estrange further the resin formation chip held temporarily [ aforementioned ] at the 
member for maintenance, and it sets at the above-mentioned second imprint process. The array method of the element 
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according to claim 9 characterized by fixing to the second substrate the resin formation chip which irradiates a laser 
beam from the rear- face side of the second substrate in the state where the processing residue of a last process remains 
on the above-mentioned resin formation chip front face, heats the adhesion resin layer on the second substrate 
alternatively, and serves as a candidate for an imprint. 

[Claim 12] The array method of the element according to claim 1 1 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 

[Claim 13] The aforementioned element is the array method of the element according to claim 9 characterized by being 
the semiconductor device which used the nitride semiconductor. 

[Claim 14] The aforementioned element is the array method of the element according to claim 9 characterized by being 
the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 

[Claim 15] In the manufacture method of the image display equipment which carries out a rearrangement on the 
second substrate and arranges a light emitting device in the shape of a matrix so that it may be in the state where the 
light emitting device arranged on the first substrate was estranged rather than the state where the aforementioned light 
emitting device was arranged on the first substrate of the above The process which hardens the aforementioned light 
emitting device by the resin, and the process which carries out the dicing of the aforementioned resin, dissociates for 
every light emitting device, and forms a resin formation chip, It has the imprint process which imprints the 
aforementioned resin formation chip, the above-mentioned imprint process Irradiate a laser beam from the rear- face 
side of a substrate where the resin formation chip concerned is imprinted in the state where the processing residue of a 
last process remains on the above-mentioned resin formation chip front face, and the adhesion resin layer on the 
substrate concerned is heated alternatively. The manufacture method of the image display equipment characterized by 
fixing the resin formation chip used as the candidate for an imprint to the aforementioned substrate. 
[Claim 16] The processing residue which remains on the front face of the above-mentioned resin formation chip is the 
manufacture method of the image display equipment according to claim 15 characterized by being a processing residue 
in the case of the above-mentioned dicing. 

[Claim 17] The first imprint process which the aforementioned light emitting device is imprinted [ process ] and makes 
this light emitting device hold to the member for maintenance temporarily so that it may be in the state where it 
estranged from the state where the aforementioned light emitting device was arranged on the first substrate of the 
above, The process which hardens the aforementioned light emitting device held temporarily [ aforementioned ] at the 
member for maintenance by the resin, The process which carries out the dicing of the aforementioned resin, dissociates 
for every light emitting device, and forms a resin formation chip, It has the second imprint process imprinted on the 
second substrate of the above so that the aforementioned light emitting device may estrange further the resin formation 
chip held temporarily [ aforementioned ] at the member for maintenance, the above-mentioned second imprint process 
The manufacture method of the image display equipment according to claim 15 characterized by fixing to the second 
substrate the resin formation chip which irradiates a laser beam from the rear- face side of the second substrate in the 
state where the processing residue of a last process remains on the above-mentioned resin formation chip front face, 
heats the adhesion resin layer on the second substrate alternatively, and serves as a candidate for an imprint. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the array method of the element which 
imprints more further the element by which applied this imprint method and micro processing was carried out to a latus 
field, and the manufacture method of image display equipment about the imprint method of the electronic parts used in 
case electronic parts, such as for example, functional semiconductor parts, are mounted on a substrate. 
[0002] 

[Description of the Prior Art] When arranging a light emitting device in the shape of a matrix and finishing setting up 
to image display equipment conventionally, forming a direct element on a substrate like a liquid crystal display 
(LCD:Liquid Crystal Display) or a plasma display panel (PDP:Plasma Display Panel), or arranging the Light Emitting 
Diode package of a simple substance like a light emitting diode display (Light Emitting Diode display) conventionally, 
is performed. For example, in the image display equipment like LCD and PDP, since isolation is not made, it is usually 
performed from the beginning of a manufacture process that each element vacates only the pixel pitch of the image 
display equipment, and forms an interval. 

[0003] On the other hand, in the Light Emitting Diode display, a Light Emitting Diode chip is taken out after dicing, it 
connects with an external electrode by bump connection by wire bond or the flip chip individually, and being package- 
ized is performed. In this case, although arranged by the pixel pitch as image display equipment in front of package- 
izing or in the back, this pixel pitch is made unrelated to the pitch of the element at the time of element formation. 
[0004] Since Light Emitting Diode (light emitting diode) which is a light emitting device is expensive, it can do the 
image display equipment using Light Emitting Diode in a low cost by manufacturing much Light Emitting Diode chips 
from one wafer. That is, the thing of about 300-micrometer angle is conventionally made the Light Emitting Diode 
chip of dozens of micrometer angle for a Light Emitting Diode chip size, and if it is connected and image display 
equipment is manufactured, the price of image display equipment can be lowered. 

[0005] then, each element - a degree of integration — technology, such as the thin film replica method which form 
highly, and it is made to move, making a latus field estrange each element by imprint etc., and there is technology 
which constitutes comparatively big display, such as image-display equipment, for example, is indicated by U.S. Pat. 
No. 5438241, and the formation method of the transistor array panel for a display indicated by JP,1 1-142878,A, is 
known In U.S. Pat. No. 5438241, the imprint method by which the element densely formed on the substrate is 
rearranged at ** is indicated, and an elasticity substrate is elongated in the direction of X, and the direction of Y, acting 
as the monitor of the interval and position of each element, after imprinting an element to an elasticity substrate with 
adhesives. And each element on the elongated substrate is imprinted on a necessary display panel. Moreover, with the 
technology indicated by JP,1 1-142878,A, the whole imprint of the TFT which constitutes the liquid crystal display 
section on the 1st substrate is carried out on the 2nd substrate, and the technology alternatively imprinted from the 2nd 
substrate to the 3rd substrate corresponding to a pixel pitch next is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] When manufacturing image display equipment with the above imprint 
technology, only the element used as the candidate for an imprint needs to be imprinted alternatively and certainly. 
Moreover, an efficient imprint and an accurate imprint are also required. 

[0007] As a method of carrying detailed electronic parts, and an electron device and the electronic parts which 
embedded them further at an insulator like plastics on a mounting substrate, the method of using thermoplastics as 
adhesives is common. For example, thermoplastics is applied to the required part of a mounting substrate, and 
electronic parts are placed on it. Then, it heats the whole substrate, adhesives are softened, and it cools after that, and 
fixes to a substrate. Or thermoplastics is applied all over a substrate, electronic parts are placed on it, and it heats the 
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whole substrate. Adhesives are softened, and it cools after that and fixes. The method of removing the adhesives 
exposed by etching or plasma treatment, and acquiring the same structure is also learned. 

[0008] However, when such a method is used, when placing electronic parts, the work which it places one [ at a time ] 
is needed, and a position gap, ablation, etc. of other parts by complete heating of about [ being very complicated ] and 
a substrate become a problem. For example, when arranging the parts of a source of supply to a substrate altogether by 
arrangement as it is, the method of imprinting from a substrate to a substrate is possible. When using thermoplastics, 
the whole surface is exposed to a RF or atmosphere, and is heated, and rather than the adhesive strength to the substrate 
of a source of supply, strong adhesive strength is generated and it imprints to a substrate side. This is applied, although 
it is also possible to imprint parts to imprint and parts not to imprint alternatively, with the existing technology, it is 
difficult to heat only desired parts and it has not become practical use. 

[0009] Moreover, in the existing complete heating, if thermoplastics is applied to an excessive portion, the installation 
position of parts may change by the fluidity at the time of heating. Therefore, it will be necessary to apply a resin to the 
position on which parts are generally put beforehand, and the above-mentioned complicatedness cannot be canceled. 
Although the method of similarly taking out electronic parts from a source of supply using an adsorption head etc. at 
once, and placing on a substrate is also considered, when it fixes to a substrate from an adsorption head and complete 
heating is given, there is a possibility that already pasted-up another parts may exfoliate. 
[0010] this invention aims at offering the array method of an element of having applied this, and the manufacture 
method of image display equipment further for the purpose of offering the imprint method of the electronic parts which 
it is proposed in view of this conventional actual condition, and only the electronic parts set as the imprint object of the 
electronic parts on a substrate can be imprinted certainly, and can imprint electronic parts with an efficiently and 
sufficient precision. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the imprint method of the electronic 
parts of this invention In the imprint method of the electronic parts which imprint the electronic parts arranged on the 
1st substrate on the 2nd substrate in which the adhesion resin layer was formed An electromagnetic wave (for example, 
laser beam) is irradiated from the rear-face side of the 2nd substrate in the state where the processing residue of a last 
process remains on the above-mentioned electronic-parts front face, and it is characterized by fixing the electronic 
parts used as the candidate for an imprint to the 2nd substrate by heating the adhesion resin layer on the 2nd substrate. 
[0012] If a laser beam is irradiated from the rear-face side of a substrate and an adhesion resin layer is heated, the 
adhesion resin layer of the heated portion will demonstrate adhesive strength alternatively. And only the electronic 
parts used as the candidate for an imprint are alternatively imprinted on the 2nd substrate by hardening this. At this 
time, the processing residue which remains on an electronic-parts front face has the high absorption coefficient of a 
laser beam, by using this as reaction material, the heating value obtained from a laser beam increases, and efficient 
heating is realized. For example, it is usually to process the processing residue which remained after dicing before the 
following process, and to remove this. In this invention, the processing residue is used as reaction material as 
mentioned above, and it also has the merit that the process for processing this can be reduced. 
[0013] Moreover, the array method of the element of this invention is set to the array method of the element which 
carries out the rearrangement of the element arranged on the first substrate on the second substrate so that it may be in 
the state where it estranged from the state where the aforementioned element was arranged on the first substrate of the 
above. It has the process which hardens the aforementioned element by the resin, the process which carries out the 
dicing of the aforementioned resin, dissociates for every element, and forms a resin formation chip, and the imprint 
process which imprints the aforementioned resin formation chip, the above-mentioned imprint process A laser beam is 
irradiated from the rear-face side of a substrate where the resin formation chip concerned is imprinted in the state 
where the processing residue of a last process remains on the above-mentioned resin formation chip front face, the 
adhesion resin layer on the substrate concerned is heated alternatively, and it is characterized by fixing the resin 
formation chip used as the candidate for an imprint to the aforementioned substrate. In the above-mentioned method, 
the expansion imprint to which the advantage of the previous imprint method enlarges distance between elements since 
the imprint of an element is ensured [ efficiently and ] as it is is carried out smoothly. 

[0014] Furthermore, the manufacture method of the image display equipment of this invention In the manufacture 
method of the image display equipment which carries out a rearrangement on the second substrate and arranges a light 
emitting device in the shape of a matrix so that it may be in the state where the light emitting device arranged on the 
first substrate was estranged rather than the state where the aforementioned light emitting device was arranged on the 
first substrate of the above The process which hardens the aforementioned light emitting device by the resin, and the 
process which carries out the dicing of the aforementioned resin, dissociates for every light emitting device, and forms 
a resin formation chip, It has the imprint process which imprints the aforementioned resin formation chip, the above- 
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mentioned imprint process A laser beam is irradiated from the rear-face side of a substrate where the resin formation 
chip concerned is imprinted in the state where the processing residue of a last process remains on the above-mentioned 
resin formation chip front face, the adhesion resin layer on the substrate concerned is heated alternatively, and it is 
characterized by fixing the resin formation chip used as the candidate for an imprint to the aforementioned substrate. 
According to the manufacture method of the above-mentioned image display equipment, by the above-mentioned 
imprint method and the array method, a light emitting device is arranged in the shape of a matrix, and an image display 
portion is constituted. Therefore, it is made high, dense state, i.e., degree of integration, and the light emitting device 
created by performing micro processing can be estranged efficiently, and can be rearranged, and productivity is 
improved sharply. 
[0015] 

[Embodiments of the Invention] Hereafter, the imprint method of the electronic parts which applied this invention, the 
array method, and the manufacture method of image display equipment are explained in detail, referring to a drawing. 
First, the imprint method of basic electronic parts is explained. 

[0016] Drawing 1 shows an example of the imprint process of the electronic parts which applied this invention. In this 
example, the imprint process is performed, after performing the laser dicing of electronic parts on a base substrate and 
carrying out dicing to each electronic parts. Namely, as shown in drawing 1 (a), after forming the binder layer 2 on the 
base substrate 1 and carrying out package formation of the electronic-parts layer 3 on this first, as laser dicing is 
performed and it is shown in drawing 1 (b), they are divided respectively, using electronic parts 4 as a chip. 
[0017] Here, as the above-mentioned electronic parts 4, it can apply to arbitrary electronic parts, for example, 
electronic parts with functional detailed semiconductor parts etc., an electron device, the electronic parts which 
embedded various elements further at an insulator like plastics, etc. can be mentioned. If the element embedded can 
also be applied to arbitrary elements and illustrated, a light-emitting-device, liquid crystal controlling element, 
optoelectric-transducer, piezoelectric-device, TFT element, thin film diode element, resistance-element, switching 
element, minute magnetic-cell, and microoptics element etc. can be mentioned. Moreover, it becomes possible by 
using an adhesive resin with adhesion small for example comparatively etc. for the above-mentioned binder layer 2 to 
imprint to other substrates simply. 

[0018] In the front face of the electronic parts 4 after the above-mentioned laser dicing, the processing residue (the so- 
called processing waste) 5 generated by laser dicing remains. Usually, a certain processing removes this processing 
residue, and it shifts to a back process. In this invention, it does not dare remove this processing residue 5, but it is left 
as it is, and the following process (imprint process) is performed. Drawi ng 1 (c) shows this imprint process. In order to 
imprint the above-mentioned electronic parts 4 to a transferred substrate, opposite arrangement of the imprint substrate 
6 in which the adhesion resin layer 7 was formed on the whole surface is carried out with the base substrate 1 by which 
the above-mentioned electronic parts 4 were arranged. Since the imprint substrate 6 needs to irradiate a laser beam 
from the rear- face side of this imprint substrate 6 at the time of the imprint of electronic parts 4, it is desirable to have 
light-transmission nature. When laser beam L is irradiated from the rear-face side of the imprint substrate 6 and the 
above-mentioned adhesion resin layer 7 is thermoplastics after laying the base substrate 1 on top of the above- 
mentioned imprint substrate 6 on the occasion of an imprint, this is softened alternatively and electronic parts 4 are 
fixed by carrying out cooling solidification after that. If laser beam L to irradiate can heat the adhesion resin layer 7, 
the kind cannot be asked, for example, can use a YAG double-precision wave (wavelength [ : ] green of 532nm) etc. 
[0019] For example, as shown in drawing 2 , laser beam L is irradiated from the rear- face side of the imprint substrate 
6, and only the adhesion resin layer 7 of the portion which electronic-parts 4a used as the candidate for an imprint 
touches is heated alternatively. Then, the heating field H of the adhesion resin layer 7 which consists of a thermoplastic 
adhesion resin softens, and adhesive strength is demonstrated to electronic-parts 4a. Then, if irradiation of a laser beam 
is stopped and cooling hardening of the above-mentioned heating field H is carried out, electronic-parts 4a is fixed to 
the imprint substrate 6 by the adhesion resin layer 7. A laser beam is not irradiated by the adhesion resin layer 7 which 
carries out adhesion fixation of the other parts though adhesion fixation of other parts had already been carried out on 
the imprint substrate 6 at this time, therefore the adhesion resin layer 7 of this portion softens, other parts do not 
exfoliate or a position gap is not caused. 

[0020] At this time, the processing residue 5 remains in the front face of the above-mentioned electronic parts 4, and 
the above-mentioned laser beam is irradiated by this processing residue. A processing residue has the high absorption 
coefficient of a laser beam, and the irradiated laser beam is efficiently changed into heat, when this processing residue 
irradiates. With the heat which this generates, it softens promptly and the above-mentioned adhesion resin layer 7 
carries out adhesion fixation of the above-mentioned electronic-parts 4a. 

[0021] Thus, it becomes possible for the heating value obtained from laser to increase, to also suppress diffusion of 
heat, and to carry out heating fusion of the adhesion resin layer 7 efficiently by using the above-mentioned processing 
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residue 5 as reaction material in the case of laser radiation. Moreover, by using the above-mentioned processing 
residue 5 as reaction material of a laser beam, most laser beams are absorbed by this processing residue 5, and it 
becomes, without the electronic parts 4 in this back deteriorating in response to the influence of a laser beam, or 
damaging. Thus, since possibility that heat gets across to electronic parts 4 is low, selection of the kind of laser, 
wavelength, etc. is possible, without being caught by electronic parts 4. Furthermore, in case material, such as a 
functional element which can expect calorific value to some extent and constitutes electronic parts 4 from making the 
processing residue 5 into the reaction material of a laser beam, is selected, selecting freely is possible, without being 
dependent on the wavelength property of a laser beam. 

[0022] After fixing electronic-parts 4a to the imprint substrate 6 through heating softening of the adhesion resin layer 7 
by the above-mentioned laser beam irradiation, and hardening by cooling, the base substrate 1 is exfoliated. Although 
electronic-parts 4a used as the candidate for an imprint is imprinted on the imprint substrate 6 by this as shown in 
drawing 1 (d), the adhesion resin layer 7 is formed in the whole surface in this state. Then, it etches, as shown in 
drawing 1 (e), and the excessive portion of the adhesion resin layer 7 is removed, and a selection imprint process is 
completed. 

[0023] As mentioned above, in order not to tell heat even to the adhesion resin layer 7 which is fixing the parts which 
became possible [ heating the very narrow portion of the adhesion resin layer 7 by using a laser beam for a short time ], 
and were already pasted up adjacently, it becomes possible for influence not to attain to the fixing state of the parts 
which these-adjoined and were pasted up, and to imprint electronic-parts 4a alternatively, although it may fluidize to 
the adhesion resin layer 7 which fixes other parts as carrying out complete heating like the existing technology and the 
part concerned may move, it is possible to avoid such a situation in this invention 

[0024] Moreover, when carrying out application formation of the adhesion resin layer 7, a process can be simplified 
that what is necessary is for there to be no need for applying alternatively etc. only in the portion which places 
electronic-parts 4a, and to apply a small amount of adhesion resin to it uniformly on the whole surface. In addition, in 
the above explanation, although the thermoplastic adhesion resin was made into the example and explained as a 
material which constitutes the adhesion resin layer 7, the alternative imprint of electronic parts is possible also for a 
thermosetting adhesion resin by the same technique. In the case of a thermosetting adhesion resin, only the portion 
heated by irradiation of a laser beam heat-hardens, and electronic parts are fixed in it. 

[0025] Although the processing residue of laser dicing is used as reaction material of laser in the example shown in 
above-mentioned drawin g 1 , not only this but the thing using the processing residue to generate, other processing 
processes, for example, laser ablation, is possible. It has the process which exfoliates electronic parts by laser ablation 
in drawing 3 , and the example which uses the residue generated in the laser ablation concerned as reaction material of 
laser is shown. In this example, first, as shown in drawin g 3 (a), it covers with the stratum disjunctum 12 which 
consists of a polyimide etc. on the element formation substrate 11, and the electronic-parts layer 13 which embedded 
the functional element into insulating material, such as resin material, is formed on it. This electronic-parts layer 3 is 
formed as a preceding paragraph story for chip-izing, arranges a functional element in a predetermined pitch in an 
insulating material by which continuation formation is carried out, and is constituted by forming an electrode etc. if 
needed. 

[0026] Subsequently, as shown in drawing 3 (b), a laser beam is completely irradiated from the rear-face side of this 
element formation substrate 11, and the above-mentioned electronic-parts layer 13 is imprinted on the part supply 
substrate 14 in which the adhesive layer 15 was formed on the front face. Although this imprint is performed by 
causing laser ablation by the interface of the above-mentioned electronic-parts layer 13 and the stratum disjunctum 12 
on the above-mentioned element formation substrate 1 1, as shown in drawin g 3 (c), the processing residue 16 of laser 
ablation adheres to the front face of the imprinted electronic-parts layer 13 at this time. In this example, this processing 
residue 16 is not removed as it is, but it leaves it, and shifts to the following process. 

[0027] Drawing 3 (d) and drawin g 3 (e) show the process which divides into each electronic parts 17 the electronic- 
parts layer 13 by which the imprint was carried out [ above-mentioned ] by laser dicing. At this process, as shown in 
drawing 3 (d), a laser beam is scanned and the above-mentioned electronic-parts layer 13 is cut, and as shown in 
drawin g 3 (e), it separates into each electronic parts 17. Although a processing residue occurs also in this laser dicing, 
the following process (imprint process) is performed without removing as it is too. As shown in drawin g 3 (f), this 
imprint process lays the imprint substrate 18 on top of the above-mentioned part supply substrate 14 so that the 
adhesion resin layer 19 formed in the front face may touch the above-mentioned electronic parts 17, and irradiates a 
laser beam corresponding to electronic-parts 17a which becomes a candidate for an imprint from the rear-face side of 
the imprint substrate 18. Electronic-parts 17a used as the candidate for an imprint is fixed to the imprint substrate 18 by 
heating softening of the adhesion resin layer 19 by this laser beam irradiation, and hardening by cooling. At this time, 
the processing residue 16 which occurs by the above-mentioned laser ablation or laser dicing, and remains on the front 
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face of electronic parts 17 functions as reaction material of laser in the case of the above-mentioned laser radiation, and 
changes into heat efficiently. Finally, as shown in drawin g 3 (g), after removing the part supply substrate 14, it etches, 
as shown in drawing 3 (h), and the excessive portion of the adhesion resin layer 19 is removed, and a selection imprint 
process is completed. 

[0028] If the above-mentioned imprint method is applied to the element imprint in the image display equipment of an 
active matrix etc., it is very useful. It is necessary to adjoin Si transistor which is a driver element and to arrange the 
light emitting device of R, G, and B with the image display equipment of an active matrix. Although it is necessary to 
imprint the light emitting device of these R, G, and B one by one in the position where Si transistor is near, Si 
transistor will lead to breakage of an internal circuitry, if heat conduction is very good and heat is added. Here, by 
using the above-mentioned imprint method, it can avoid that heat gets across to Si transistor, and can cancel above- 
mentioned un-arranging. For example, when each light emitting device is the small area the size of the above- 
mentioned Si transistor is 560micrometerxl60micrometerx35micrometer, and it is [ area ] about 5-10 micrometers per 
side, uses epoxy system thermosetting resin for an adhesion resin and irradiates YAG double-precision laser 
(wavelength of 532nm), heating by laser radiation is In second, and cooling is about lOn second. If the heating time by 
laser radiation is less than [ 4n second ], the influence of heat will not attain to adjoining Si transistor. 
[0029] Next, the array method of the element by the 2 stage expansion replica method and the manufacture method of 
image display equipment are explained as an application of the above-mentioned imprint method. Two steps of 
expansion imprints which imprint to the member for maintenance temporarily so that it may be in the state estranged 
the element which the array method of the element of this example and the manufacture method of image-display 
equipment had high integration, and was created on the first substrate rather than the state where of the element was 
arranged on the first substrate, estrange further the aforementioned element subsequently to the member for 
maintenance held temporarily, and imprint it on the second substrate perform. In addition, although the imprint is made 
into two stages in this example, also let imprints be three stages and a multi-stage story beyond it according to the 
degree of expansion which estranges and arranges an element. 

[0030] Drawing 4 is drawing showing the fundamental process of a 2 stage expansion replica method, respectively. 
First, an element 22 like a light emitting device is densely formed on the first substrate 20 shown in (a) of drawing 4 . 
By forming an element densely, the number of the elements generated by per each substrate can be made [ many ], and 
product cost can be lowered. The first substrate 20 may arrange what could form each element 12 directly on the first 
substrate 20, and was formed on other substrates, although for example, a semiconductor wafer, a glass substrate, a 
quartz-glass substrate, silicon on sapphire, a plastic plate, etc. are substrates in which element formation is possible 
variously. 

[003 1] Next, as shown in (b) of drawing 4 , each element 22 is imprinted from the first substrate 20 by the member 21 
for maintenance temporarily which is shown by the drawing destructive line, and each element 22 is held on the 
member 21 for maintenance temporarily [ this ]. The element 22 which adjoins here is estranged and is allotted in the 
shape of a matrix like illustration. That is, although an element 22 is imprinted so that between elements may be 
extended also in the x directions, respectively, it imprints so that between elements may be extended also in the 
direction perpendicular to x directions of y, respectively. Especially the distance estranged at this time is not limited, 
but can be made into the distance which took into consideration resin section formation at a consecutive process, and 
formation of an electrode pad as an example. When it imprints from the first substrate 20 on the member 21 for 
maintenance temporarily, all the elements on the first substrate 20 can be estranged and imprinted. In this case, the size 
of the member 21 for maintenance should just be more than the size that multiplied by the distance estranged in the 
number of the elements 22 allotted in the shape of a matrix (x directions and the direction of y respectively) 
temporarily. Moreover, some elements on the first substrate 20 are able to estrange and imprint on the member 21 for 
maintenance temporarily. 

[0032] As shown in (c) of _drawing4 after such a first imprint process, since the element 22 which exists on the 
member 21 for maintenance temporarily is estranged, covering of the resin of the circumference of an element and 
formation of an electrode pad are performed every element 22. An electrode pad is made easy to form and covering of 
the resin of the circumference of an element is formed for making easy the handling by the following second imprint 
process etc. Since formation of an electrode pad is performed after the second imprint process which final wiring 
follows so that it may mention later, it is formed in comparatively oversized size so that poor wiring may not arise in 
that case. In addition, the electrode pad is not illustrated to (c) of drawing 4 . The resin formation chip 24 is formed 
because a resin 23 covers the surroundings of each element 22. On a flat surface, although an element 22 is located in 
the center of abbreviation of the resin formation chip 24, it may exist in the position which inclined toward the one side 
and angle side. 

[0033] Next, as shown in (d) of drawing 4 , the second imprint process is performed. At this second imprint process, it 
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imprints on the second substrate 25 so that the element 22 allotted in the shape of a matrix on the member 21 for 
maintenance temporarily may estrange further the whole resin formation chip 24. Although the imprint method shown 
in above-mentioned drawing 1 is applied to this second imprint process, this is explained in full detail a back forge fire. 

[0034] Also in the second imprint process, the adjoining element 22 is estranged the whole resin formation chip 24, 
and is allotted in the shape of a matrix like illustration. That is, although an element 22 is imprinted so that between 
elements may be extended also in the x directions, respectively, it imprints so that between elements may be extended 
also in the direction perpendicular to x directions of y, respectively. Supposing the position of the element arranged by 
the second imprint process is a position corresponding to the pixel of final products, such as image display equipment, 
the abbreviation integral multiple of the pitch between the original elements 22 will serve as a pitch of the element 22 
arranged by the second imprint process. When the dilation ratio of the estranged pitch in the member 21 for 
maintenance is set to n from the first substrate 20 here temporarily and the dilation ratio of the estranged pitch in the 
second substrate 25 is set to m from the member 21 for maintenance temporarily, the value E of an abbreviation 
integral multiple is expressed with E=nxm. 

[0035] Wiring is performed to each element 22 estranged the whole resin formation chip 24 on the second substrate 25. 
Wiring while stopping a faulty connection as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as light emitting diode, an element 22 includes a 
selection-signal line, a voltage line, wiring of an orientation electrode layer etc., etc. including wiring to p electrode 
and n electrode, as for the case of a liquid crystal controlling element. 

[0036] the space estranged after the first imprint in the 2 stage expansion replica method shown in drawing 4 - using - 
an electrode pad, resin hammer hardening, etc. - it can carry out ~ the [ and ] - although wiring is performed after 2 
imprints, wiring while stopping a faulty connection as much as possible using the electrode pad formed previously is 
made Therefore, the yield of image display equipment can be raised. Moreover, in the 2 stage expansion replica 
method of this example, the processes which estrange the distance between elements are two processes, it is 
performing the expansion imprint of two or more processes which estranges the distance between such elements, and 
the number of times of an imprint will become fewer in practice. Namely, if the dilation ratio of the estranged pitch in 
the member 21 for maintenance is set to 2 (n= 2) from the first substrate 20 here temporarily and the dilation ratio of 
the estranged pitch in the second substrate 25 is set to 2 (m= 2) from the member 21 for maintenance for example, 
temporarily Although the need that the last dilation ratio performs alignment of 16 imprints of the square, i.e., the first 
substrate, 16 times by 2x4 times 2 arises in the time of imprinting in the range temporarily expanded by the imprint 
once The number of times of alignment can be managed only with a total of 8 times added simply [ the square of the 
dilation ratio 2 in 4 times and the second imprint process of the square of the dilation ratio 2 in the first imprint 
process ] 4 times with the 2 stage expansion replica method of this example. That is, only 2nm time can surely reduce 
the number of times of an imprint from it being 2(n+m) =n2+2 nm+m2, when meaning the same imprint scale factor. 
Therefore, a manufacturing process also serves as saving of time or cost by the number of times, especially it becomes 
useful when a dilation ratio is large. 

[0037] In addition, in the 2 stage expansion replica method shown in drawing 4 , although the element 22 is made into 
the light emitting device, you may be the element which was not limited to this but was chosen from the other element, 
for example, liquid crystal controlling element, optoelectric-transducer, piezoelectric-device, TFT element, thin film 
diode element, resistance-element, switching element, minute magnetic-cell, and microoptics element or its portion, 
such combination, etc. 

[0038] In the above-mentioned second imprint process, although it is dealt with as a resin formation chip and the 
second substrate imprints from on the member for maintenance temporarily, this resin formation chip is explained with 
reference to drawing 5 and drawing 6 . The resin formation chip 24 is a briquette by the resin 23 about the 
surroundings of the element 22 estranged and arranged, and when imprinting an element 22 from the member for 
maintenance to the second substrate temporarily, it can use such a resin formation chip 24. As for the resin formation 
chip 24, the main field is made into the shape of an abbreviation square on abbreviation monotonous. The 
configuration of this resin formation chip 24 is a configuration which hardened the resin 23 and was formed, and after 
specifically applying a non-hardened resin to the whole surface so that each element 22 may be included, and 
hardening this, it is the configuration acquired by cutting a marginal portion by dicing etc. 

[0039] The electrode pads 25 and 26 are formed in a front-face [ of the abbreviation plate-like resin 23 ], and rear-face 
side, respectively. Formation of these electrode pads 25 and 26 forms conductive layers, such as a metal layer used as 
the material of the electrode pads 25 and 26, and a polycrystal silicon layer, in the whole surface, and it is formed by 
carrying out patterning to a necessary electrode configuration with photo lithography technology. These electrode pads 
25 and 26 are formed so that it may connect with p electrode and n electrode of an element 22 which are a light 
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emitting device, respectively, and a beer hall etc. is formed in a resin 23 when required. 

[0040] Although the electrode pads 25 and 26 are formed in the front-face [ of the resin formation chip 24 ] 5 and rear- 
face side here, respectively, it is also possible to form both electrode pads in one field, for example, since there are the 
source, the gate, and three electrodes of a drain, by the case of TFT, you may form an electrode pad three or more than 
it. The position of the electrode pads 25 and 26 has shifted on a plate for making it not lap, even if it takes contact from 
the bottom at the time of final wiring formation. The configuration of the electrode pads 25 and 26 is not limited to a 
square, either, but is good also as other configurations. 

[0041] Handling becomes easy, in being able to extend the electrode pads 25 and 26 to a latus field compared with an 
element 22 and advancing an imprint at the following second imprint process with an adsorption fixture, while the 
surroundings of an element 22 are covered with a resin 23 and can form the electrode pads 25 and 26 with a sufficient 
precision by flattening with constituting such a resin formation chip 24. Since it is carried out after the second imprint 
process which final wiring follows so that it may mention later, poor wiring is beforehand prevented by performing 
wiring using the electrode pads 25 and 26 of comparatively oversized size. 

[0042] Next, the structure of the light emitting device as an example of the element used for drawin g 7 with the 2 stage 
expansion replica method of this example is shown, (a) of drawing 7 is an element cross section, and (b) of drawing 7 
is a plan. This light emitting device is the light emitting diode of a GaN system, for example, is an element by which a 
crystal growth is carried out on silicon on sapphire. In the light emitting diode of such a GaN system, laser ablation 
arises by the laser radiation which penetrates a substrate, film peeling arises in the interface between silicon on 
sapphire and the growth phase of a GaN system in connection with the phenomenon which the nitrogen of GaN 
evaporates, and it has the feature as for which isolation is made to an easy thing. 

[0043] First, about the structure, the GaN layer 32 of the hexagon-head drill configuration by which the selective 
growth was carried out is formed on the ground growth phase 31 which consists of a GaN system semiconductor layer. 
In addition, the insulator layer which is not illustrated exists on the ground growth phase 3 1 , and the GaN layer 32 of a 
hexagon-head drill configuration is formed in the portion which carried out opening of the insulator layer by the 
MOCVD method etc. This GaN layer 32 is a pyramid type growth phase covered by the Sth page (the 1 to 101st page), 
when the principal plane of the silicon on sapphire used at the time of growth is made into the Cth page, and it is the 
field which made silicon dope. The portion of the Sth page toward which this GaN layer 32 inclined functions as clad 
of terrorism structure to double. The InGaN layer 33 which is a barrier layer is formed so that the Sth page toward 
which the GaN layer 32 inclined may be worn, and the GaN layer 34 of a magnesium dope is formed in the outside. 
The GaN layer 34 of this magnesium dope also functions as clad. 

[0044] The p electrode 35 and the n electrode 36 are formed in such light emitting diode. The p electrode 35 carries out 
the vacuum evaporationo of the metallic materials, such as nickel/Pt/Au formed on the GaN layer 34 of a magnesium 
dope, or nickel(Pd) / Pt/Au, and is formed. In the portion which carried out opening of the insulator layer which the 
above-mentioned does not illustrate, the n electrode 36 carries out the vacuum evaporationo of the metallic materials, 
such as Ti/aluminum/Pt/Au, and is formed. In addition, when performing n electrode ejection from the rear- face side of 
the ground growth phase 3 1 , formation of the n electrode 36 becomes unnecessary at the front- face side of the ground 
growth phase 3 1 . 

[0045] the element for which the light emitting diode of such a GaN system of structure can also blue emit light » it is 
~ especially - laser ablation - it can exfoliate from silicon on sapphire comparatively easily, and alternative ablation 
is realized by irradiating a laser beam alternatively In addition, as light emitting diode of a GaN system, you may be 
the structure where a barrier layer is formed in a monotonous top or band-like, and may be the thing of the pyramid 
structure where the Cth page was formed in the upper-limit section. Moreover, you may be other nitride system light 
emitting devices, compound semiconductor element, etc. 

[0046] Next, the concrete technique of the array method of a light emitting device shown in drawing 4 is explained, 
referring to from drawing ^ to drawin g 16 . The light emitting device uses the light emitting diode of the GaN system 
shown in drawing 7 . First, as shown in drawing.8 , on the principal plane of the first substrate 41, two or more light 
emitting diodes 42 are formed in the shape of a matrix. The size of light emitting diode 42 can be set to about about 20 
micrometers. Material with the high permeability of the wavelength of the laser which irradiates the optical diode 42 
like silicon on sapphire as a component of the first substrate 41 is used. Although p electrode is formed in light 
emitting diode 42, final wiring is not yet made, but 42g of slots of separation between elements is formed, and each 
light emitting diode 42 is in the state of being separable. Formation of 42g of this slot is performed by reactive ion 
etching. An alternative imprint is performed, as such first substrate 41 is confronted with the member 43 for 
maintenance temporarily and is shown in drawin g 9 . 

[0047] Stratum disjunction 44 and the adhesives layer 45 turn into two-layer, and are formed in the field which stands 
face to face against the first substrate 41 of the member 43 for maintenance temporarily. As an example of the member 
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43 for maintenance, a glass substrate, a quartz-glass substrate, a plastic plate, etc. can be used, and a fluorine coat, 
silicone resin, water-soluble adhesives (for example, polyvinyl alcohol-VA), a polyimide, etc. can be used as an 
example of the stratum disjunctum 44 on the member 43 for maintenance here temporarily. Moreover, the layer which 
consists of (ultraviolet-rays UV) hardening type adhesives, a thermosetting adhesive, or a thermoplastic adhesive as an 
adhesives layer 45 of the member 43 for maintenance temporarily can be used. As an example, UV hardening type 
adhesives as an adhesives layer 45 are applied by about 20-micrometer ** after forming 4 micrometers of polyimide 
films as stratum disjunctum 44 temporarily, using a quartz-glass substrate as a member 43 for maintenance. 
[0048] The adhesives layer 45 of the member 43 for maintenance is adjusted so that 45s of fields and non-hardened 
field 45y which were hardened may be intermingled, and alignment is carried out temporarily so that the light emitting 
diode 42 which starts a selection imprint at non-hardened field 45y may be located. What is necessary is for adjustment 
in which 45s of fields and non-hardened field 45y which were hardened are intermingled to carry out UV exposure for 
example, of the UV hardening type adhesives in 200-micrometer pitch alternatively with an exposure machine, and just 
to change the place which imprints light emitting diode 42 into the state of making it having hardened, by un-hardening 
except it. Laser is irradiated from the rear face of the first substrate 41 to the light emitting diode 42 of the position for 
an imprint after such alignment, and the light emitting diode 42 concerned is exfoliated from the first substrate 41 
using laser ablation. From decomposing into metaled Ga and metaled nitrogen by the interface with sapphire, the light 
emitting diode 42 of a GaN system can exfoliate comparatively easily. As laser to irradiate, an excimer laser, a higher- 
harmonic YAG laser, etc. are used. 

[0049] By ablation using this laser ablation, it dissociates by the interface of a GaN layer and the first substrate 41, and 
as the light emitting diode 42 concerning selective irradiation thrusts p electrode section into the adhesives layer 45 of 
an opposite side, it is imprinted. Since it is the field s which the portion of the corresponding adhesives layer 45 
hardened and laser is not irradiated about the light emitting diode 42 of the field where other laser is not irradiated, 
either It does not imprint temporarily at the member 43 side for maintenance. In addition, although laser radiation only 
of the one light emitting diode 42 is alternatively carried out in drawing 8 , in the field estranged by n pitch, laser 
radiation of the light emitting diode 42 shall be carried out similarly. It estranges rather than the time of being arranged 
on the light emitting diode 42 first substrate 41 depending on such an alternative imprint, and is arranged on the 
member 43 for maintenance temporarily. 

[0050] Light emitting diode 42 is in the state held temporarily at the adhesives layer 45 of the member 43 for 
maintenance, the rear face of light emitting diode 42 is on n electrode side (cathode electrode side), and if the electrode 
pad 46 is formed as shown in drawin g 9 since it is removed and washed so that there may be no resin (adhesives) in the 
rear face of light emitting diode 42, the electrode pad 46 will be electrically connected with the rear face of light 
emitting diode 42. As an example of washing of the adhesives layer 45, etching and UV ozone irradiation wash the 
resin for adhesives with oxygen plasma. And since Ga deposits in the surface of separation when GaN system light 
emitting diode is exfoliated by laser from the first substrate 41 which consists of silicon on sapphire, to********** 
will be required and the Ga will be performed by NaOH solution or the aqua fortis. Then, patterning of the electrode 
pad 46 is carried out. The electrode pad by the side of the cathode at this time can be used as about 60-micrometer 
angle. As an electrode pad 46, material, such as transparent electrodes (ITO and ZnO systems etc.) or 
Ti/aluminum/Pt/Au, is used. Since in the case of a transparent electrode luminescence is not interrupted even if it is 
wearing the rear face of light emitting diode greatly, patterning precision is coarse, big electrode formation can be 
performed, and a patterning process becomes easy. 

[0051] As shown in drawing 10 after electrode formation, the laser dicing by laser radiation is performed. Drawing 1 1 
shows the state where the dicing of the adhesives layer 45 which consists of a resin was carried out. As a result of this 
dicing, the isolation slot 47 was formed and light emitting diode 42 was classified for every element. The isolation slot 
47 consists of two or more parallel lines extended in all directions as a flat-surface pattern in order to separate each 
matrix-like light emitting diode 42. Although the dicing using the usual blade is sufficient as a dicing process, when 
slitting with narrow width of face of 20 micrometers or less is required, it performs processing by the laser which used 
the above-mentioned laser. It depends for the slitting width of face on the size of the light emitting diode 42 covered in 
the adhesives layer 45 which consists of a resin in the pixel of image display equipment. As an example, an excimer 
laser performs recessing and the configuration of a chip is formed. Although the processing residue 48 adheres to the 
front face of the cut resin formation chip after this dicing process, in this example, this processing residue 48 is not 
removed, but the following processes are performed, left to a front face. 

[0052] After drawing 12 imprints light emitting diode 42 from the member 43 for maintenance to the second member 
49 for momentary maintenance temporarily and forms the beer hall 50 by the side of an anode electrode (p electrode), 
it shows the state where the anode lateral-electrode pad 51 was formed. At this time, stratum disjunctum 52 is formed 
on the second member 49 for momentary maintenance. This stratum disjunctum 52 can be created using for example, a 
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fluorine coat, silicone resin, water-soluble adhesives (for example, PVA), a polyimide, etc. The second member 49 for 
momentary maintenance is the so-called dicing sheet with which UV adhesion material is applied to the plastic plate as 
an example, and if UV is irradiated, it can use that to which adhesion falls. 

[0053] Moreover, in the case of the above-mentioned imprint, an excimer laser is irradiated from the rear face of an 
attachment component 43 temporarily [ in__which stratum disjunctum 44 was formed ]. Thereby, in the case where a 
polyimide is formed as stratum disjunctum 44, ablation occurs by the ablation of a polyimide and each light emitting 
diode 42 is imprinted at the momentary second attachment component 49 side. Furthermore, as an example of the 
formation process of the above-mentioned anode electrode pad 51, it ********** s until p electrode of light emitting 
diode 42 front face exposes the front face of the adhesives layer 45 with oxygen plasma. Formation of a beer hall 50 
can use an excimer laser, a higher-harmonic YAG laser, and a carbon dioxide laser. At this time, a beer hall will open 
an about 3-7-micrometer diameter. The anode lateral-electrode pad 51 is formed by nickel/Pt/Au etc. 
[0054] Next, light emitting diode 42 exfoliates from the second member 49 for momentary maintenance using 
mechanical means. Drawing 13 is drawing having shown the place which takes up the light emitting diode 42 arranged 
on the second member 49 for momentary maintenance with an adsorber 53. the adsorption at this time ~ opening of the 
hole 54 is carried out to the pixel pitch of image display equipment at the shape of a matrix, and they can adsorb light 
emitting diode 42 now by package [ many ] Opening of the diameter of opening at this time is carried out to the shape 
of a matrix of 600-micrometer pitch by abbreviation philOOmicrometer, and it can adsorb about 300 pieces by package, 
the adsorption at this time ~ what carried out hole processing of the metal plates 55, such as a thing produced by nickel 
electrocasting or stainless steel (SUS), by etching uses the member of a hole 54 ~ having - adsorption of a metal plate 
55 — the adsorption chamber 56 is formed in the inner part of the hole 54, and adsorption of light emitting diode 42 is 
attained by controlling this adsorption chamber 56 to negative pressure It is covered in the adhesives layer 45 which 
consists of a resin in this stage, abbreviation flattening of the upper surface is carried out, and, for this reason, light 
emitting diode 42 can advance alternative adsorption by the adsorber 53 easily. 

[0055] Drawing 14 is drawing having shown the place which imprints light emitting diode 42 to the second substrate 
57. The imprint method shown in above-mentioned drawing 1 is applied to this imprint. That is, in case the second 
substrate 57 is equipped, the adhesives layer 58 is beforehand applied to the second substrate 57, the adhesives layer 58 
of the light emitting diode 42 undersurface is stiffened, and the second substrate 57 is made to fix and arrange light 
emitting diode 42. At the time of this wearing, the adsorption chamber 56 of an adsorber 53 will be in the state where a 
pressure is high, and the integrated state by adsorption with an adsorber 53 and light emitting diode 42 will be released. 
Here, the adhesives layer 58 is constituted by the thermosetting adhesive, the thermoplastic adhesive, etc. 
[0056] The position where light emitting diode 42 is arranged becomes the member 43 for maintenance, and the thing 
estranged rather than the array on 49 temporarily. The energy (laser beam L) which stiffens the resin of the adhesives 
layer 58 then is supplied from the rear face of the second substrate 57. As stated also in advance, from the rear face of 
the second substrate 57, laser beam L is irradiated and only the adhesives layer 58 of the portion corresponding to the 
resin formation chip (light emitting diode 42 and adhesives layer 45) which imprints is heated. Thereby, when the 
adhesives layer 58 is a thermoplastic adhesive, the adhesives layer 58 of the portion softens and a resin formation chip 
fixes on the second substrate 57 by carrying out cooling hardening after that. Similarly, when the adhesives layer 58 is 
a thermosetting adhesive, only the adhesives layer 58 of the portion by which laser beam L was irradiated hardens, and 
a resin formation chip fixes on the second substrate 57. At this time, the above-mentioned processing residue 48 has a 
good absorption property over the wavelength of laser beam L, it functions as reaction material, the energy of laser 
beam L is efficiently changed into heat, and the above-mentioned heating is promoted. 

[0057] In addition, although the electrode layer 59 is formed as a substrate electrode on the second substrate 57 of the 
above, in this example, the black chromium layer 60 is formed in this electrode layer 59 in piles. Thus, the contrast of a 
picture can be raised if the black chromium layer 60 is formed in the field of the side in which those who look at, the 
front face, i.e., image display equipment concerned, by the side of the screen of the electrode layer 59, are. 
[0058] Drawing 15 is drawing showing the state where made the second substrate 57 arrange the light emitting diodes 
42, 61, and 62 of three colors of RGB, and the insulating layer 63 was applied. The adsorber 53 used by drawin g 1 3 
and drawing 14 is used as it is, and if it mounts only by shifting the position mounted on the second substrate 57 in the 
position of the color, the pitch as a pixel can form the pixel which consists of three color while it has been fixed. As an 
insulating layer 63, transparent epoxy adhesive and UV hardening type adhesives, a polyimide, etc. can be used. As for 
the light emitting diodes 42, 61, and 62 of three colors, it is good not to be necessarily the same configuration. In this 
stage, although it considers as the structure where the red light emitting diode 61 does not have the GaN layer of a 
hexagon-head drill, and other light emitting diodes 42 and 62 differ from the configuration of those in drawin g 15 , 
each light emitting diodes 42, 61, and 62 are covered in the adhesives layer 45 which already consists of a resin as a 
resin formation chip and there is a difference in element structure, the same handling is realized. 
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[0059] Drawing 16 is drawing showing a wiring formation process. It is drawing which formed openings 64, 65, 66, 
67, 68, and 69 in the insulating layer 63, and formed the wiring 70, 71, and 72 which connects the electrode layer 59 
for wiring of the second substrate 57 with the anode of light emitting diodes 42, 61, and 62, and the electrode pad of a 
cathode. Since area of the electrode pads 46 and 51 of light emitting diodes 42, 61, and 62 is enlarged, opening, i.e., the 
beer hall, formed at this time, a beer hall configuration is large and can be formed in a coarse precision compared with 
the beer hall which also forms the position precision of a beer hall in each light emitting diode directly. The beer hall at 
this time can form an abbreviation phi20micrometer thing to the electrode pads 46 and 51 of about 60-micrometer 
angle. Moreover, although it connects with the thing linked to a wiring substrate, the thing linked to an anode 
electrode, and a cathode electrode, since the depth of a beer hall has three kinds of depth, it is controlled by the pulse 
number of laser, and it carries out opening of the optimal depth. Then, a protective layer (illustration is omitted.) is 
formed on wiring, and the panel of image display equipment is completed. The protective layer at this time can use 
material, such as a transparent epoxy adhesive, like the insulating layer 63 of drawing 1 5 . Heat hardening is carried 
out and this protective layer is completely a wrap about wiring. Then, a driver IC will be connected from wiring of a 
panel edge, and a drive panel will be manufactured. 

[0060] In the array method of the above light emitting devices, when light emitting diode 42 is made to hold to the 
member 43 for maintenance temporarily, already, distance between elements is enlarged and becomes possible 
[ forming the electrode pads 46 and 51 of size etc. comparatively using the spreading interval ]. Since wiring using the 
electrode pads 46 and 51 with these big comparison-size is performed, even if it is the case that the size of final 
equipment is remarkable and big, as compared with element size, wiring can be formed easily. Moreover, by the array 
method of the light emitting device of this example, while being covered with the adhesives layer 45 which the 
circumference of a light emitting device hardened and being able to form the electrode pads 46 and 51 with a sufficient 
precision by flattening, in being able to extend the electrode pads 46 and 51 to a large field compared with an element 
and advancing an imprint at the following second imprint process with an adsorption fixture, handling becomes easy. 
Moreover, using GaN system material decomposing into metaled Ga and metaled nitrogen by the interface with 
sapphire, in the imprint to the member 43 for momentary maintenance of light emitting diode 42, it can exfoliate 
comparatively easily, and it imprints certainly. Furthermore, since the imprint (the second imprint process) to the 
second substrate of a resin formation chip is performed by heating an adhesives layer alternatively by irradiation of a 
laser beam, and hardening, only the resin formation chip used as the candidate for an imprint can be imprinted 
certainly, without affecting the adhesion state of other parts. 
[0061] 

[Effect of the Invention] According to the imprint method of the electronic parts of this invention, it is possible to shift 
to a 2nd substrate side promptly and to carry out the alternative imprint only of the electronic parts used as the 
candidate for an imprint certainly by alternative hardening of the adhesion resin by the selective irradiation of a laser 
beam, so that clearly also from the above explanation. Although there are problems, like dispersion in the temperature 
conditions of a furnace or the conditions by the position is large in complete heating, in the case of laser heating, it is 
possible to acquire the stable heating conditions, and the stable adhesion is possible for it. Moreover, it is not necessary 
to apply an adhesion resin alternatively, and since it is good at a complete application, simplification of a process is 
possible. Furthermore, neither ablation nor a position gap arises, without affecting the fixing state of other parts. 
[0062] Since the processing residue generated at a last process is used as reaction material in the case of laser radiation 
in this invention further again, a laser beam is efficiently convertible for heat, and since diffusion of heat is also 
suppressed, it becomes possible to heat an adhesion resin layer efficiently. Moreover, by using a processing residue as 
reaction material of a laser beam, most laser beams are absorbed by this processing residue, and it becomes, without 
the electronic parts in this back deteriorating in response to the influence of a laser beam, or damaging. Thus, since 
possibility that heat gets across to electronic parts is low, selection of the kind of laser, wavelength, etc. is possible, 
without being caught by electronic parts. Furthermore, in case material, such as a functional element which can expect 
calorific value to some extent and constitutes electronic parts from making a processing residue into the reaction 
material of a laser beam, is selected, selecting freely is possible, without being dependent on the wavelength property 
of a laser beam. 

[0063] It is possible to, carry out smoothly the expansion imprint which can ensure [ efficiently and ] the imprint of an 
element and enlarges distance between elements on the other hand, since the imprint method of the above-mentioned 
element is applied according to the array method of the element of this invention. Similarly, according to the 
manufacture method of the image display equipment of this invention, it is possible to apply the imprint method of the 
above-mentioned element, to be able to estrange efficiently the light emitting device created by performing micro 
processing, and to be able to rearrange [ can make it high, dense state, i.e., degree of integration, ] it, therefore to 
manufacture image display equipment with a high precision with sufficient productivity. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(57) [Sg^] 

jibs a^j* $ Htzm 2 ccs^± ic m&.mzfc^-rz> 
mmm %mt-t a c 1 1- <t *> t * a 2 




(2) 

1 

mxm 2] jg 2 <Dmm±v>t£m#\m zmvim^m 

a vtcj; t)M«+5R(-«^S*PX»a|-C»>SC 

#m i-sss*^ i ia«^mT-a5p p poe^^fto 20 

^£S#>&tf w 1 I- <t 9 JKfiR * tiT V ^ r t t i" 

a8»#« 1 IE®^mT-S5p p p^)te^ffio 

bteZ>Z.t Sr«H» 1 Cl0)C^»&a)K9 

*5v>x, mnasB^srHfiB-cHftsxafc. wtibwjib*^ 

xa<t. me«aB^*^-/^ , Srte*"r-&*i*XSS:* 

u _bis«E^xara\ jik«jbw*^ 2/^*Bi-«rxa 

^^«SW;@St5c^W^t6^ 40 
[»*si o] ±ia«iB**^y^«BBi-a#'*-6 

JipxafcKi*. ±fa*V '>v^ogg<Dipx«S"Cfc-5c^ 
t i-68»*« 9 lB«^)lRT-<OEMir8feo 
KMMl 1 1 ] ttCK-XUTffiKf^EnSh 
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2 

u ±ia*xte^xatc*5v^tt, iiawHB^rii^y^ 
*Bic:wxaojtaxait^»#r6«»^jBxiaEo» 

iiiRiftKAPgfcU mt^^IIMfiy^II 

«nE*-a£K±i-Ew * titcm*(D tr 5/ ^oiwi*«^ 

lES-te^xaxffilB-^tftWfflfflStttcE^JS^rfclR-T- 

ill 1 B«05*^©EWI*afe, 
[tt*« 1 3 ] mE»^»Sfl:«l¥4M^<:ffiv^¥* 

<ir -t^tH #X 9 IS*(^^^(7)gE^J^ 

im&m i 5 ] ^-S^_bicg£^j$n/c^i^^T-^mr 
IE*— X*±l?«™B«**^^EWSn^*i»J: 9 «BI 
^Ufcttteir^SJ; 5t-*XS«_b^|fE^Jb^l3t^ 
h y ^^ttlc:EBi-Siir«a^B^»J&*fe^*5 
V^X, «rlB»**^S:«l!B*t?H«)5Xat. fl8IE«J!B* 

flWBWHBJRfiR^^^Srte^-rsC^xa 

^tu ±iate^xa«> -biEWSB^^s/^affitwffir 
xaco*px««E^?*#^sttffi-cSK«JlB»fiR^ > 

|g-e^xa<^ «ria-«F««Ffflffl«-^(s«pSix*iB(riB 

IS^lR^SrWJIB-eHfeSxafc, fl9IB»l!BS:^>r 5^^^ 
LT»***ftJc^«|U»JIB***-y^«r»a-*-SXa 

«HB3B5fe*iF-d s * 6 l-dtWi-S J: 5 liWIBJBX»tE±lJ: 
fi?t6»-C?lS«:lrL, -h1BSBX<E^xat*. ± 
!B«J!B»fiR^ > ^«ffil-Sftxa^*PX»«3SS8H?-r 6« 



3 

[0 00 1] 

z <D^jjm%j&m ixwiHii £ ntcm* & x <o jsi * 

[0 0 0 2] 

Sfli (LCD : Liquid Crystal Display) ^7X77 
>T W'^A' (PDP : Plasma Display Panel) CD 

^flstD L E ytr-i?&m&\1rZ> z t tffrfrtiX^ 

5o «X.«, LCD. PDP^*D#W«S^36«{r*3V> 
Til, *-T-^i*SX#ftV>fc«e>^ JK&r/p-fc^coSW 

[000 3] LEDt^^^W &0#^{Cfi N L 

*»«*«ft|*U ytr-iSfc£tiZ>Zk frftfrtiX 

v^5c z<Dm&, '*iyir—i/ik<nMhv<nmzm&m 

[ooo4ii»«fe5LED myt^^ h*) 
y ^Sig-r led &m^tc.m&m^mw& 

i&^*hiZX%Z> 0 +-fcfct>* LEDf 

t£*fe3 0 0 Mmft(Ot^»+/im««)LEDfy^ 

(cut. ^ftzmm^xmmm^mw&mm-ttitem& 
m^mw<om&*T\f z z t #-c# 6, 

[0 0 0 5] ^CX*#i?-^iigiS<ML, #3R^P 

6s«¥^ij. «^fi*s^rpm5 438241 %-\zm 
ntzftzmmtK^m^ n-i 4 2 8 7 8ti; 

*^CDS^*P?>nTV>6o *H4$fFf&5 4 3 8 2 4 1 
tettm*m&2tiX&9. OttfBttfflKK 
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JifcHE^SixSo Sfc, *»BB¥1 l-1 4 2 8 7 8f|l 

ms(ommz^i~^mr>m^^tix^^ 0 

[0 0 0 6] 

[0 0 0 7] tMnfc*^«,B^**^M $ 
I^X«<o^MWJ-JRprJfitt«J»«:»*b, ^(D±iz 

20 «&aJLTHJ£-*-6o xj/^y^^X-rfell^io 
XSW UTl^»#»JSr|ft* U-CBJ«ft«JS*#5*«fe 

[0 0 0 8] U&*L*ase> % J: 5 ^Ml^fcl 
£\ S^Sfl5p p p«re< ^#^filo<5ogv^v^<^H^ 

mz-t£. m&m<Di$&&^<D&&<Dmwxi£xmm\z& 
mm^mmzm^-r %k^?ij m^m 
x*>a P jR^raitt«ig^fflv^t6^, ^ssriasssu t 

<t 9 hm^mmtt&¥&±£-&xm&m\zm^ir 

m5p p p$:ilW^t-te^-r6C<b^^rtgXfe^^, gE#co& 

jbi::h:*oxv**v\, 

[0 0 0 9] St#<a£:ffi*nfRo*fi\ 
fca&^»tt«J»*fc*-*-<5 taH»«PI-*tttt^ J:oX» 

\z y «»^-«« n ^if^s/ Kft^S:/Bi>X 

60 

[0 0 10] d^^«*(^IH»l-JE*X«3B 
Snfct^XfeD. K«±comT-^p p p0o5^cote^^ 

wj.oma^ < m+u&z^-t 6 z t tf-zimten+m 

50 &<Dfc^fezmm-tZ>zk&B#)k S^ldfl, r. 
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[0 0 1 1 ] 

fa<ommmfrbWM®. «ri»*tu m 

2 <nm&i±<z>wim®Rm ztm-r 5 c 1 k .t d 

[0012] wfc<ommm*h\s—^yt$:mM\^. &m 

[0 0 13] £fc, #*W<aiR^E0J#«fcM\ ^-S 
[0014] $ h **M^W«S^3fiKojRje^fe 

ytm*&mmxmit>z>xMk. smbwabst^^^^u 
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«JBJB«r»*WlwiDjRU (S?^i:/^ffliWfi/ 
10 [0 0 15] 

[0016] Bin. *&w*mm i,tcm*n&<Dfc^ 

20 ±tC3te*»JB 2 Sr^MKU C<^J:lc:ST^p p pJf 3£-H£ 

u-i^>r->v^£tTV\ mi (b) ^ 

[0 0 17] -hlEH^HfUfii 4 <b LXtt, ffit<£> 

n&tex&mifzzktf-etZo Mft^thzm^-h. 
&m<Dmttmm-tz>zkfcxz. m^-t & 
30 mfkrnmm*. ytmm&m*. j£w,m+, mm 

[0 0 18] ±Kl/-f^>f v'^^m^m^-a5p R p4CO^ 
aff^tt, t — -tP^-T v-V^lrJ; 9»*Lfc*PX3BHi 

40 60 C(D*PX»«E5**)X.Xl»*^:-f. * 

co^^^LT^X^ («S^xm) 4rtf5o Ell (c) 
-^Xg^ffc(Dtfe5 0 -b1Em^-SPp p p44r 

Lfcte^SS 6 Sr_hlB«^(fBft 4 »BJH $ ttfc^-^S 

50 ±fla»#«n»ji7^fi&BrsBtt«iiB-c*>s*fr. z.ti&m 



7 

YAG2{g& (Sl5 3 2 nm:ife) ft4f«r«V^*i 
£^X#£ 0 

[0019] . m 2 tC^i" J; 5 K^StS 6 <D 

* 0 t — if3t»K*t«rJfc«>. _L1E#P 

«R**Hfc»#mbfixtf, m^-si5n p p4a^, mrnrnm 
m&6±\zm<D&&&mzmmmf££tix\<^Tzb lx 

[0020] ^<Dk%, ±mmi L ^4(Dmm^n. m 

^6^^^oT_hlES« : m^7^^^(^t:L > _h 

iEm^p n p4 a zmmmfe-rzo 

[0 0 2 1 ] Z<D±y\^ Jb|B*PX«a5Srlx— Tfi8*f 
^R^KlStt-i LXWBih6c£X\ ix-iPd*e>#e>ix 

AP X» j£ 5 * U- - 1f3fc JK/C » tLt»^Ctl:j; 

i^-^O^cglJ^C^PX^StriioTKiRS 
ti, ^(D^^[cfe6m^p 0 p4^u--if^co^#4:S:ft 

fcl. m^p p p4l^^^^pT^^u^c^, m^si5 

p°p4^<t ht>tizztte< v—ftowm, jfts^if^a 
[ o o 2 2 ] ±12 fytmmiz x uttmrnnm i <nm 

01 (d) 5 fc^#mkteZ>m*1® 

1(e) fc^i^Sfc^^^MKU St*ttM 7 
[0 0 2 3] ±IOJ;9{^ u—FftSr/ai^CirfciJ: 
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Lx^^mmmmm7iz^x^i:m^zti)^^tc 

«>, cn^^«UTS*^tlfcp15p p p(7)@#^i^^ 
Jt#c:i:f±fc<. 31«W^m^p p p4 a$rK^i-6^i: 

^oap°p & mm-r z> mmrnmm i % xmmt l t a ksu 

p p p^Sft^^>^r«gt4^fe5^, #3PJiXte, t©J:5i 

[0 0 2 4] Sfc. gMfrHTJIB/i 7 
10 />Scom*WB^mT-a5p p p 4 a £g < ffl^KeOiWKRto 

o»wii:*3v>xtt, mmmmm 7 «t^w^ l 
«#«j»-et>ra«^*«fefc j: 5 ST-gPp p p<^aiwwe^ 

pTffi-e&So S»^ft^*«tJ3B^S-&lc« > »?3fctf) 

[0025] ±ibiu 1 ic^i-ffj-cwt. 1^— y^>r 

^X*36^S*PX»JSS:*Jffli-6 - £ fc "rtfr?*)*. El 
3 1c:. mT-^p p p^u-ifr^t — vlcJ^iMrTS 

r±, *i\ in 3 (a) i^-r<fc 5 \c m+M&mtei 1 

[0026] flew?. (D3 (b) tc^j: 

ism^si?p p p^ 1 3 zmm^&mm 1 5 iM«°pft 
jteisi4±i^t6o c^>e?tt, JiiBm^p p p^ 
1 3 1 ±.mm*Mf&mtiL 1 1 ±<Dmmm 1 2 1 <o^mx 

40 g?$ti/:I«p n nil 3 0>*ffiKfcJ:, HI 3 

(c) u-ifr^t— i/a ^eoJjpxatS 

16Wft6o £0*PX»8tl 6 

[00 2 7] i3 (d) Wi3 (e) fi, Ji|a^¥$ 
ixtl^Sp°nIl 3^U-if^ v-^^I^J; tJffi^om 
«1 7ld»«-t-5XS*^i- t^T?fc6o ^COXm 
1113 (d) t^+J;5J-^— if**^2ELX±fa 
mT-a5p p p@l 3S:«I»fU El 3 (e) (r^-f <t 5 J-fl* 

</)m^-g|5p p p l 7lc^g|-r^ 0 
50 v^xt*PX»«*s«^i--5* s . ^«t)^^)^*Bfe^-f 



(6) 

9 

K:»c<BXfi $rfr5o Ccote^XSfi, (213 

( f ) \^~f£ 5 3t®tcjfM Lfc«*«tJ|gJl 1 9 a* 

±iam^-a5p°n 1 7 j: 5 K-biBSBn B ntt*&s« 1 4 

gPp°pl 7 ali^SSi 8lc@^$^x^, 0 co<b#, _b 
J: t) «4 LS^Sp B n 1 7 <0»ffifc«#-r S*DX»«t l 6 10 

u s»*«ii:««caEsif 5o Ei3 ( g ) ic^-r 
«t 5 1 4*«t9i»v^«, ms (h) td 

[0 0 2 8] _tl5^te^*fe«, V\7L\£T9 s r4'7^ h 

i-b«l-<\ r, g, B(D&ftm*&mm-rz>&mfc%> 20 

6„ ZtlhK, G, BO«|^|i x ffitfcs i b^fi? 

**(Dj&\^m^fc^ S i h^^V* 

JilSS i h7^^^^ 3 5 6 0/imX160/i 
m X 3 5 ju m, #3&3t3i^-j&S— 52 5-10^ m^ffi<7)/h 

l\ YAG2«l/-f (Sf5 3 2 nm) SrflBJWi"** 30 

[0029] -bWK*36r«fe<offiffl«fc lt\ n» 

(K9U ^v^-^««pfflg|5tt-l-««F$^fcfl9IB^^^ 

[0030] 4 tt-tix-Pnxap»42:*:te^&^3S*W 
4Ht*tB-e*«, S-*\ H4(0(a)i:*t*-« 

«2 0±K, MMM^i9^2 2«» 
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«*M 2tt|(|-««2 0±KH[«W*bfct>©t? 

[0031] &^I3 4 (b) ic^i- «t 5 SB-&« 2 

o*>5>#*qp-2 2 jftSHrtiaai-c*-*-— 2 1 

fcH&¥£ft. -O— ^F««FffigB«2 10D±(C#^2 2 

2 l±tr^-S«2 o^e>te¥ufcggtw 

2 l^lMXfi^ h y ^J^«^IB*ttfc*^2 2Cr>^C 

[0 0 3 2] coj:5 4*-C?l8^ H 4 0(c) 

*xs^<oflxD»v^*s^s*ifofeto^*fiisn 

j»dsjR<fBxte^xa<o«icfir^ixSfc«)s ^^^«B 

tbSfco-CfcSo ft*3. H4W(c)lJilltS^y KttH 
*UXV>4V\ 2 2^«9 S:«J!S2 3*85 - t 

TiiMfy7 P 2 4«$^6o ^^2 2tt¥B 
±, «Jig^^iyX2 4<7)l&**{^iB-rs*, -^co 

3a^ftfljiwfflo^ffiatc:#ffii-6to-e*>o-ct Av\ 

[0 0 3 3] ^(C. M4(D(d) b 13^ 

x»#frtoh,<& 0 c (Dlze^xgxii-^fflM 

2 l±X-v h y ^^«IClgS$tl5^^-2 2*»«B^fi8^- 
5/X2 4ri:H^«Rli-6«fc5l-»XK«2 5±^<E^ 
$H6o cco^xe^xai-±1513 1 Id^-rte^^jfe* 

[0 0 3 4] IBxte^xairis^-ct, B^t6* : ?-2 

2««j§&^^s/X2 4r^«im$^ ia^<tp^ 
zti?tim*<nm*&ifz£?\zm^istiz>t>K x*^ 

¥$ti6 0 SXte^XSIctoXBBB^tL^^OffiH 
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i'^IgC J: o XSEfi § ftfc** 2 2 <£> tT y ^ t ft 

e>SS-£;R2 5"C<Z)«IBL^:fcrix^<Oi£^Srmi:i--5 

[0 0 3 5] ilSK2 5il:»Mfy/2 4:^ 
iBSftfc#*^2 2MfcL IEi»^16Stt6o won*. 

^.*dse>(OlEj»^*SttS 0 C«o|Ej»ttfifiJx.tf5R^2 2 
[0 0 3 6] BUId* Ly u cZ:^Pgl£^^^^V^X 

6 0 *«©-S»tt*:e^fe{c:*3V>X«. *^RI 

B^BE«*«liBt'S*«xa^tt*C**:ff 5 C tX\ 

rcxig-g«2 o 2 i-e©iBL 

1tVy^<D&-X**2 (n = 2) £U -BWWMIHfltt 
2 1 ^e)HM2 5X(7)Sl^b^fc: 0 ^^(7)te^^2 
(m=2) {S^-S^K^X^ LfcJSHK 

C^LJ:? £ Lfcir^Xtt. ftl»*W2X2W4fi 

x> -^n^io i 6{U(D^-r^^^>^— s^coTT>r 30 
te^*x«, ^ h^mins-(K?igT<Da 

w*>. mcm^fsm^Mm-r^m^^^xft, (n + 

m) 2 = n 2 +2nm + m 2 X^5:i:^^ ^f2n 
ox, »»XSt>liI*»«»tttKl^a*o««ii:4t), 
[0 0 3 7] 0 4 \ZL7jk Lfc-&KfeMSK^8H-*5 40 

v^xn. *^2 2&m*-&&9tm i Ft lxv>5^ n m 

[0 0 3 8] ±iam-K¥isi-*5v>x«, #fj»»/*^ 
m6*&mi>xmx-fz> 0 «Mf^2 4n em so 
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LXgfiH£*xX^5i!S^2 2<nmV&mm2 3X@#>fc 
t><OX&9, COJ:5*«JiiJg^s/^2 4ri, -B*« 

^m^m^m^mm^m^2 2*m^*tzw&\z®im 

2 4(D«|«2 3*BfcX«/*£ftfc»:RXfc!K 
AfrWlwii^Wb^WBBS:**^ 2 2 Sr^tf J: 5 l^SB 

[0039] to^mfcomm 2 3 ^mj^ sMJt-te 

^;ft,«x«S'*3/ K2 5, 2 6^fi8$ttS, 
S^K2 5, 2 6 0«|j;^ffilcli^7K2 5, 2 

tn«ffii^n^n«tt-re«t5J-?Kfi6stbx*3?), & 

[0 0 4 0] ICt®i/^7K2 5, 2 6liWMf 
^/^2 4WS®«t»ffi«IJw-tn-€ftLJKfi8*ixXl^ 

— K KM >^3o(DmH^fc-5fci6, tB^^Kt 

2 6cr)ffie^ffiJii*HXV>eo«:. *l»n«GIR«A 

5fcfe-e*>5o ia^JfK2 5, 2 6<DMWii>lEJjM\Z- 

[0 0 4 1] ceo J: 5*»ffi^fifc^s/^2 4Sr«fi8-r-5 
w«hX, ^22^») 2 3 Xtfcfg £ iWfflftfc 

tot»M<li/^ K2 5, 2G*Mmx*Z>hh 
h\^^2 2\^)fc^Xfc\<^mZ-Wm'*y K2 5, 2 6 

Jfc«W;fc£ IWXofi/^y K2 5, 2 6£fUfflL 

[0042] m^, m 7 ^*«<oxaHti£*te^«fe-ctt 
7 (a) ^mx^i H7o (b) frsprnm 

X$>6o C^3fc*^liG a N^O%3fe^^— KX*> 
SrSiS-rs u— BBi*«w J: oX u-if T ^ u— ^> a 

*T■»•fc*a*tol^#s4*«*#uxv^s 0 

[0 0 4 3] *"f, -^WitUlO^Xte, GaN^« 
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G a NJ1 3 2 li-t (Dj&jftfflt&Rl P l/:»MOC V D 
jfc*£fc«fcoT«/fiS*L*o :^GaNl3 2IJ, fig* 
«PKHfe«**i6f-7r>f T«K©*U4:CBi: Lfc#^ 
ICS® (1-10 1®) ~emt>1n1zX5$ y KS^fiKS 

^7yKtLt*iBt6p GaNl3 2(DWatS® 
«r«5 J:5l-ffitt»^fc-5 I n G a Nl 3 3tiW0t£ti 
X*3t>. ^CO^lJ^^^i/^A K—^G a NFS 3 4 10 
^MStlS, C^^v'^K-^GaNi34 

[0044] coj:5 4*3ty>rt- Ki-ft. pii3 

5 £ nl&3 6^^§^tXV^ 0 p®ffi3 5ft-^^ 
K-^G a Nl3 4±CMSix6N i /P t 
/Au^fcftNi (Pd) /P t/Au^WMW 

JgiftJKfrM P Lfc«»T?T i/Al/Pt/Aui^ 

©■BWd^nmiBBl^aUSrffS**^ n!S3 6 20 
Wg^ftTJft/ifc&Jl 3 l<&*ffiflOl-ft^g£:fcSo 
[0 0 4 5] r.<0«fc5*«5g^Ga N^(05S*^>r^-— 
Kft. tfeMt^«/j:^t&o-C, Wri/-fr^ 

■««Wft«(l3ftSjl»*iX*, ft*5. GaN|«^ 

[0 0 4 6] (U8^^>[gll 6*-eSr#fiBb3tCd5 

ig4^^^3fe^<Oga^J*fe(Oftf*:W^felco\/> 

>f*— K*ffll^"Cl^5 0 *1\ ®8(^-TJ:5t^ B- 

y **W^/&£;ft/ri^ »3t^>r*— K4 2<&*£ 

Sllft2 0^mS«tt6^tm5, «*R4 1 
*— K4 2 tCRB*fi-5 lx— lF<D&&<DT3kffim<Z>&\<^ttW 

^fflv^ns, »3fe*V;d— K4 2 icftp 40 

i\ SWfl#l«t<&i*4 2 &&te&£tlX^X* fi*CO% 
[004 7] -WP««pffl«|5tt 4 3 £)fg-Sffi 4 1 I^HSf 

i- 5 ffi k nmmm 4 4 1 jg* 4 5 a* 2 s k & o xt& 
ft, ^f^^sffi. mztfyxmm, 9 mat* 50 
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4 4©«iim '>!i3-y«B, tK 

fgffi£i|r#J («xWy^T/^-/V: PVA) , 
SI5W4 3 4 5 LtliMI (UV) BMfcS 

«mb»»4 3 t Lx^tfrxmm&m^ mmm4 4 

£ LT^y-f ^ F«4MmWl Jg*»]Ji4 5£ L 
TOUVa«fSJ&*!) 2 0m mfft?&*Ti-*o 

[0 0 4 8] — «F<Sfe«pflaSBtt4 3 tf>g^r»IB 45ft, R 
<fcUfc««fc4 5 s t*«ft«t«fi4 5 y^il^5J;5(- 
*ffi{fc««4 5 y lC»JRe^d^6»3t^ 
>f;d— K4 2*sffiB-r-5J: 5 WiLW&t>it£tiZ> 0 fMt 
Lfcfgi§Sc4 5 s i:^Wb:®«c4 5 y^fiffii-6<t 
^ft, flltff U VWtI»t»J«:«**lwtlRtti: 2 
OO/zml^i/ftUVg^U M^t-K4 2^fe 

tt«<o**^>f^— K4 2lc:»L,u— y*:*— 36tR4 l 

(DSid^ML, sfls»*^t- K4 2&m-Mm 

a N*<Z>f&3fc^r *— K4 2ft-9-7T4Tt<nftmX& 

X#5 C ra*f-T6 Ltf±x^s/-7i/-f, jSM 

jSYAG ^-if/.C^^^v>^n^o 
[0 0 4 9] :<DU- iPr^Ix— >^3 V-^rfiJffi LfciHjgi 
lcj;oX, aRHR**^*^6»5ft^>f 3d— K4 2liGa 

N^^m-S«4 10O#3jX-5*8tU K^ftlJ^ftSSJS 

©u— ?*dSBR**Sixftv^*«)»*^>f *— K4 2jco 
l^Xft, »f&t 6Kf fflS 4 5 ©SB^^Sft Lfcffl* s 

^—if 1 b^*f^tlxv^^v^fci?)^c -mizftm 
&tt4 3m\zfc^£tiz>ztntj:\t\ msxm 
mwit?4*- Y4 zttmmmhxz. tffia»*n 

Xl^as, n hr'^^fcft^bfc^lCioV^X^^ 
Jw«5fe^-f 3d— K4 2ftU— ifRgWSnXV^-5t^O^-^ 

4 2i-iS4 l_h^cgE^J$nxv^6B#J: r> tmBLt 

— «Mft»««B»4 3 JilciSE^J$tl6 0 

[0 0 5 0] 3B3t^>f K4 2 ft— ««ft«pffl«|J»4 3 
0«»»JJi4 5{C««r$^c«ffiX% »3t^*-K4 

M^t-K4 2^1Iii« (»#*J) ?&5<CV>J; 

s<y K4 6 fe»*i-ixtf. K4 6 ft«3fe^>f^ 

-K4 2(DBffii*«WJc:«3tt*n*o m*^4 5oo 

uv^y^raStt-xifc^-rSo u-iftcx 
G a N^3§3ty-f 3^— KSrf-^r 4 7lffi^e>%6»- 
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■Cfct), NaOH7KSJSt>L<tt*fflK-efi : 5ci:ic* 

fc*-e#*o «ffi'*s> K4 6 fc LTW:8flt« ( I T 
O, ZnOSIfcif) tl<HTi/Al/Pt/Aui 

[0051] mffi&titffc. m\o {zjjk-rx ? ^ 

ffllttw^SU'— *f^>f v^^^S:tT5« Ell lfl, mm** 
- K4 2 Sr^Kf LTfcMKfltU: 

o u mj^T^*s<^^v t) £ # icira -te ^ 

-«l^fcL/- •Ft;rJ:£JnX£fi : 5o ^*M3lJt>&;WB 
fi|il«^^B^Pl^rt^«J3g^e>^S^?Pi@4 5t 
«te*t*:»*^>f^— K4 2 0*#§fcflfc#-t--5 0 — « 

a*. #«-efic©iipi»S4 8*»i*f , mm^mi, 

[0 0 5 2] |12H-H«M«-4 3^f)I^ 30 
K4 2^II^«fflW4 9 1^tt, T 

r; - mmM'<y K5 1 S:»fi8b*:«t8*:*-f-. 

/Ky-r^ hv^'^v^Mt^w^^^ sgx<D 
[0053] ^/c. ±mm^<Dma*±, mmm 4 4&j& 

J:5*«WS*£LT, #»*^>ft-K4 2fi»l(0- 
«P««P«Btt4 9W-fc^£*i6o ±fer/-K 
K5 l^Jgfifc^D-fe^^Jt LTIi, g£*#IJi 
4 5 W*a5*»3R^ , 7 X^-C3S3t^>f K 4 2 
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4MMfi'< j/KSlttNi/Pt/Auft ir^«?fiK"r 60 
[0 0 5 4] #1^ *WW^I&&JB^Tf&ft^ K 

4 2dS»-60-«F««fflffi3H-4 9a><b#]«S*x6 0 Ell 
3fct, $l(D-^fflW4 9±lcSaWLTV^6IS3fe 

K4 2Sr»f£B5 3T^y^7ym^ 

^t-K4 2^m -«T?K»-c#6J:5^*o 
Tl^o ^COttOiP^ ^l^fffi* 1 OOMmT* 
6 0 0 Mmt'iyfcOv h ]) Wed P £*lT, — ST 

(sus) /j^^£M«5 sSr^y^^-cJOw 

XLfci>CQtfM£/8£*K iIS5 5<7)PJ**?L5 4<D*Ul 
>v< 5 6 *rftJE^WJ»-*-S C t X*$&%?^ K4 2(Z) 

if^^iniSc »3fe^>r^ K4 2»c«oa»T?« 

[00 5 5] HI 4XX&%#'<*- K4 2$:$ZSS5 

ib in 1 \^^m&*m*i&m-fz>o jb^&k 

5 7t^*i-5^t-«-Sffi5 7 Jdfcfe^t 

M^>ft-K4 2l:»rSfi 
5 7lc@5f UTg^J£i*:6 0 £<oSS#«Mi:W:, 
5 3^*^^^5 6^/E^^igv>^ffi^*t), 
SI5 3 fc*5ft^>f t-K4 2 t(DWm\z£Z>*£&Vtm 

[0 0 5 6] M^t-K4 2^ffigSttS&B«. 
-^«^fffia5tt4 3, 4 9±-C?tf>EM<fc!> t«Pflbfct 

<Dktez> 0 *<Dk%&mmm5 s<omm^mt$^^ 

>f ^- K4 2MSISI4 5) 

*s»-*lE5 7±lcH#*ix6 0 ccDir# x XIE^DX^ 
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[0057] Jiie^zisss 7±ir« > gtsm^ 

co*5lc:, ni5 9^>IMoH, SK 

[0 0 5 8] Ell 5ttRGB<a3fe<7)»#^f K4 
2, 6 1, 6 2Sr»-S«5 7^E^JS*Jft»«6 3S: 10 

a*u^tt«4r^-rBiT*)5o ai 3*3*1*01 4xm 

3fe<0»*^-f K4 2, 6 1, 6 2tt 

3fe^>f^-- K6 l ^AAfllOG a NJB&#L*tMKek 

fM)t^t-K4 2, 6 2 t^fttdSft4 20 
otV^*, C<oaBt-CWt*3856^>f K4 2. 6 

^tob-f IS— com B *v\&*j|»S;ix6 0 
[0 0 5 9] H l 6 f4BEI»**ia«r»i-H-e*S 0 IB 
,HUt6 3\zmQ^6 4. 6 5, 66, 67. 68. 69 
^MU M^t-K4 2, 6 1, 6 2<z>ry- 

k. i?y- K<o««^y K^i3«5 7commm<Dm 
mms 9&mm-rz>$m7 o. 71, 7 2^Mifd 

»»*^>ft-K4 2, 6 1, 6 2 0Om^^^K4 6, 
t # W tT*-^M 6 0 Oli/^ 5y K 4 6 , 5 

*y-K«wtsa«i--6t(o^3a 

K9>f I Cfc«8*UT«tt/^/^S:aH^t-6C 

[0 0 6 0] ±j£<D X 5 ttSiaKWiF-wBW^ttJwfcV^T 
IS. — 1^»«»»4 3tc»36^-Y^-K4 2Sr«»* 
**:B»jfi[-MEI^ »*IBo^jWc*< Six. 

itcmm&mm u-citttw^ K4 e , 5 50 



2002-343944 

18 

<d*% temm'* y K 4 6 . 5 1 Srfijffl LfcBKlJ&stTisix 

^H^^L/cS^JS4 5Ttg$tlWbiaoT 
»Sa<t«^yK4 6, 5 lSr»fiKT#eti:tlw||| 
■^J2ilt-<TJ[Sv^«*Jc:«8i^y K46, 5 1 *Wt£X 

iwfi«ii9»v^s*a^/j!-6 0 &fc. «3te^ tf— K4 2 
»— «PfiM*fla«*t 4 3-cDte^{C«. G a NJ&ttm*-* 
7T4Tk<DRmX*&R<DGa fcSStfc^Wfr*-* £ £ «: 

mmisX, it«w«*^««"t?#, **ic(E*six6. 

IS) fct. u-^*oflBW^*D*##JSSraRttlclni 
IU «^SCklc:j:0fft)*x6^"C. ft!ioS5p p pO^ 

[00 6 1] 

-cavx^x*. ^o-fe^^jBBftit^wrfiB-efcSo ss>i-* 

[0 0 6 2] S^IC^fc. *«W^*5V^*i, tlg-C 

x*#. m<Dumi>t%mtstiz><DX\ mmmmm*$h&#) 

[0 0 6 3] *^Wo^^ogE^J*ftlcJ:tLtf. 
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M^S^^eSr^Mtta < JBSfrf 6 C £ 6. 
[Hffi^flWfclfcW] 

[0 3] *»w<oe^ifeicj:ac9^o-fe^otto« 

[B4] *^EW*i**«i«*B^fcS 0 
[H5] tMKBA^y^oSKftftB-efcft. 

[H7] ajfcSB^O-Wfc^i-H-efcoT. (a) ttWr 
BB* (b) ttt¥flffBT?*>ao 

[B8] JB-WxafcS-t^WWfBB-tffc*. 

[89] nM'<v K»*xa«:«-r«l»»raBBt?fc5 0 

[BIO] i/-f ^>f i/y ^ia«r*t«6»rIHtfc 
5 0 



10 



20 



20 



[Ell l] »^jMK»#«A«hfcKfli«:»rmHRB 
B-(Nb3. 
[Hi 2] 

K»*XB«r*i-«*»rBHT*«. 

[Ell 3] K#xa«:«-t1R*»BBB"Cfc5 0 

[014] JB-C9xa*»i-«*IWffiBT?*>6. 

[hi s] iftjRs^fiKxaft^i-aieBTffiH-cfcSo 

[Hi 6] E*l?gfiKxa*^t"«llS»TffiH-C*>6o 
[«F**MM!] 
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